Investigations of the roles of dihydropyridine and omega-conotoxin-sensitive calcium channels in mediating depolarisation-evoked endogenous dopamine release from striatal slices.
The relative roles of L- and N-type voltage-sensitive calcium channels (VSCC) in mediating endogenous dopamine release have been investigated by examining the effects of the dihydropyridine (DHP) agonist BAY K 8644 and the antagonist PN 200-110, as well as the VSCC-blocking peptide omega-conotoxin GVIA, on depolarisation-evoked dopamine release from superfused rat striatal slices. Dopamine release evoked by electrical field stimulation was virtually unaffected by either of the DHP drugs, but release evoked by raising the K+ concentration to 25 mmol/l was significantly increased by BAY K 8644 and reduced stereospecifically by PN 200-110. Quantitative differences between electrically-evoked and K+-evoked dopamine release with respect to their dependence on extracellular calcium concentration were also observed, with electrically-evoked release requiring higher calcium concentrations. The adenylate cyclase activator forskolin itself increased dopamine release, but did not appear to influence the effectiveness of either DHP drug in altering dopamine release. In contrast to the relatively small effects of the DHP drugs, omega-conotoxin produced a major reduction in electrically-evoked dopamine release as well as a substantial decrease in K+-evoked release. Since omega-conotoxin is thought to block both L- and N-type neuronal VSCC whereas DHP drugs affect only L-type VSCC, these findings suggest that electrically-evoked dopamine release is mediated mainly by calcium influx through N-type VSCC, accounting for the reported lack of effect of many organic calcium antagonists on this process. In contrast, K+-evoked dopamine release appears to involve both L- and N-type VSCC, and can occur at lower extracellular calcium concentrations.